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Methods: Synthesis and Characterization of MSNs 

The synthesis of MSNs has been conducted as previously described [1]. One g cetylpyridinium 

bromide and 0.6 g urea were dissolved in 30 ml deionized water followed by the addition of 30 ml 

cyclohexane and 1.2 ml isopropanol. 2.7 ml tetraethyl orthosilicate was added slowly and dropwise 

with strong stirring at room temperature (RT) and the mixture was heated to 85°C and incubated for 

17 h, centrifugated, and washed with acetone and water. The synthesized MSNs were dried at RT for 

12 h and calcined at 600°C for 6 h to remove the surfactant template. All chemicals were supplied by 

Sigma (St. Louis, MO, USA) and other standard suppliers. The synthesized material was 

characterized by scanning electron microscopy (SEM), transmission electron microscope (TEM), X-ray 

diffraction (XRD), zeta potential and thermal analysis as we reported recently [2]. 

 

Supplementary Figure S1. Characterization of MSNs. (A) Dynamic light scattering (DLS) showing 

monodispersed sample preparation (pdi = 0.4), (B) Zeta potential showing a charge values about -35 

mV, (C) X-ray diffraction pattern of MSNs showing the wide-angle XRD of KCC-1 at 21.4094º, and (D) 
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TGA/DSC profile showing weight loss features and two endothermic peaks at 100 and 400ºC, 

demonstrating water desorption and dehydroxylation of the surface, respectively. Reproduced with 

permission from [2]. 
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